Santa Catalina Island is a small island off the coast of southern California and for its 13 modest size harbors several species of flies from the Drosophila genus. We performed 14 an island-wide survey of Drosophila species to ascertain which species were endemic 15 to the island and where they were most abundant. In doing so, we have assembled 16 useful sampling information for researchers who wish to conduct field studies on Santa 17
3

Introduction: 30
Santa Catalina Island is part of the Channel Islands located off of the southern coast of 31 the U.S. state of California about 35 kilometers south-southwest from the city of Los 32
Angeles, CA, USA. The island is approximately 35.4 kilometers long and 12.9 33 kilometers across at the widest point and has two towns on either end of the island: Two 34
Harbors, on the north side, and Avalon, on the south side. The climate on the island is 35 classified as subtropical with mild winters and warm temperatures all year round. The 36 proximity to several research institutions and research facilities on the island provided 37 by the Wrigley Marine Science Center and the Catalina Island Conservancy adds to the 38 convenience of field research on the island. Both marine and terrestrial researches have 39 been conducted on the island with an emphasis on the marine front. The vertebrate and 40 plant species on the island are well documented, but with regards to invertebrates, the 41 documentation is sparse. Some studies have focused on specific arthropods endemic to 42 the island, but there have been no island-wide surveys of arthropod species on the 43 island. Out of the arthropods on the island, one of the most studied is the Drosophila 44 flies [Reed et al. 2008; Hurtado et al. 2004] and in particular the repleta species group, 45 which utilize cacti as their plant host. There is reason to believe that there are endemic 46 populations of Drosophila species inhabiting the island as evidenced by adaptation to 47 island-specific host cacti in certain species [Matzkin 2014; Castrezana and Bono 2012] . 48
Though having previously been studied, the spatial and temporal aspects of this species 49 group (as well as other Drosophila species) has not been investigated on the island. . melanogaster, D. simulans, D. hamatofila, D. mojanvensis, D. 56 mettleri, D. mainlandi, D. pseudoobscura, and D. wheeleri . However, the spatial 57 distribution of these species across the island is not known since the collection 58 information available does not include coordinates, but lists the entirety of Santa 59
Catalina Island as a single sample location. From an informal island-wide insect survey 60 conducted April 2011, we have data suggesting that species distribution on the island is 61 not ubiquitous despite the prevalence of host cacti on the island. We returned to the 62 island for a more formal and deeper island-wide survey of Drosophila species in June 63 and July of 2012. We noted not only the coordinate locations of collection sites, but also 64 the elevation because altitudinal factors also play a role in population density 65 [Guruprasad et al. 2010] . We have also conducted seasonal collections at two select 66 locations on the island to roughly estimate species composition over a year because 67 seasonality can also plays a role in density of populations [Guruprasad et al. 2010; 68 Torres and Madi-Ravazzi 2006 , Dobzhansky and Pavan, 1950 , Patterson 1943 . From 69 our survey, we aim to illuminate the spatial distribution and seasonal patterns of select 70
Drosophila species to aid the planning of specimen collection efforts for field 71 researchers. 72 73
Materials and Methods: 74
Ethics Statement 75
With a collection permit from the Catalina Island Conservancy, we were able to collect 76 on Conservancy land. We also contacted the Santa Catalina Island Company to collect 77 on their land. The Wrigley Marine Science Center also gave us permission to collect at 78 the Center. None of the species sampled were protected. 79 80
Island-wide collections 81
A preliminary collection was conducted in April 2011 to initially assess species and ease 82 of trapping on Santa Catalina Island. Fly traps were assembled from plastic water and 83 soda bottles with various types of bait (i.e. banana, watermelon, honeydew, papaya, 84 strawberries). Traps were placed in trees or bushes near potential food sources (i.e. 85 cactus, fruit trees, trashcans, etc.) and left for 24 hours before retrieval. Female flies 86 were aspirated from the traps and isofemale lines were established on banana-opuntia 87 food (recipe available online from the Drosophila Species Stock Center, San Diego, 88 CA). to other baits that were tried (i.e. opuntia cactus + yeast, banana + yeast, watermelon, 98 6 papaya, strawberry, honeydew, etc.). Four traps were distributed per site at 24 sites 99 across Catalina Island (Figure 1 ). Traps were hung on trees branches or in bushes at a 100 minimum of one meter above ground to prevent scavengers such as the island fox from 101 damaging our collection efforts. The minimum distance between traps ranged from six 102 meters to 300 meters. We chose placement based on the immediate proximity of 103 potential food sources (i.e. cactus patches, trashcans, fruit trees, etc.) to draw out flies 104 living in these natural substrates. After 24 hours of trap deployment, the traps were 105 subsequently collected. Traps that contained zero flies after the initial 24 hour period 106 near the two towns Avalon and Two Harbors were left out for 48 hours as well as 107 redeployed in different locations on two (Avalon) to three (Two Harbors) separate 108 excursions. Only one collection effort per site at Avalon and Two Harbors were included 109 in this dataset. Flies were removed from the traps via aspirators and sorted under a 110 scope into repleta species group and non-repleta species subgroup. 111 112
Seasonal collections 113
In addition to summer collections, we returned to our sites at WMSC and Little Harbor 114 campgrounds in November 2012, January 2013, and April 2013 for fall, winter, and 115 spring collections. Flies were also collected for an additional summer season in July 116 2013 at WMSC. Traps were assembled, deployed, and retrieved as previously 117 examined under a scope for identification, but numbers were not recorded, only 136 presence or absence on the island was taken into account. 137 138
Collection analysis 139
We classified collection sites as "hot", "warm", or "cold" according to the number of flies 140 present in traps. Hot spots are defined as locations where the two traps collected more 141 than 20 male flies. Warm spots are defined as locations where the traps contained 10 to 142 20 male flies. Cold spots are sites where there were less than five flies were present in 143 8 the traps set. All analysis was performed in R. To determine differences of species 144 compositions between sites, we used Chi-squared tests. Pearson's r was calculated to 145 assess the relationship between altitude and number of specimens caught and 146 corresponding p-values were also calculated to assess statistical significance. 147 148
Results: 149
Density and distribution of repleta species 150
The preliminary survey in April 2011 resulted in the establishment of nine repleta 151 species isofemale lines. Out of the nine isofemale lines, seven were identified as D. 152 mojavensis and two were found to be D. hamatofila (Table 1) . 153
154
From the first summer season (2012), we dissected 279 males and preserved 177 155 females in ethanol. Another 120 females identified after the establishment of isofemale 156 lines. Species compositions at each of the sites were found to be statistically different 157 from each other ( Table 2 , Chi-squared, p <0.0001). We identified three collection hot 158 spots on the island and two warm spots. The three collection hot spots on the island The species compositions at the collection hot and warm spots were compared. Sites 165 with less than 10 flies were excluded from the comparison. Species compositions at 9 different sites across the island were varied as shown in Table 2 were dominant at the WMSC. It appears that there is a significant correlation of D. 172 hamatofila, D. mettleri, and D. mainlandi occurring together at collection sites. There 173 also appears to be a marginally insignificant negative trend of number of flies collected 174 and elevation (Table 3) . Harbor Campgrounds and one male at WMSC. Our spring collections were much lower 180 than what was collected in an island-wide preliminary collection in spring of 2011 ( Table  181 1). In the following summer season (2013), we collected a total of 168 male repleta 182 species specimens from the WMSC sites. There were 81 D. mainland, 55 D. mettleri, 25 183 D. hamatofila, 4 D. mojavensis, and 3 D. wheeleri. These species compositions were 184 vastly different from the composition in the previous summer (2012) Center in San Diego, CA, the specimen had tergite pigmentation most similar to 198 Drosophila busckii. However, thorax pigmentation was darker than the species 199 standard. Efforts of collecting more flies like the unidentified specimen in the summer 200 were unsuccessful, but a second male specimen was collected when we returned for 201 collections in the fall at WMSC. 202 203
Discussion: 204
We have assembled information on the distribution of select fly species on Santa 205
Catalina Island for future field researchers interested in collecting specimens from the 206 Drosophila repleta species group. We have also sighted D. melanogaster, D. simulans, 207 and D. pseudoobscura on the island as well as observed a new species not previously 208 seen before on the island. Overall, it appears that there are locations on Santa Catalina Island that may be more 220 conducive to specimen collections than other areas. Furthermore, our findings point 221 
